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Abstract	  
	  Our	  study	  focused	  on	  post-­‐ﬁre	  recovery	  in	  the	  California	  
Black	  Walnut,	  Juglans	  californica.	  Our	  study	  was	  conducted	  
Sycamore	  Canyon,	  an	  area	  of	  the	  Santa	  Monica	  Mountain	  Range	  
recently	  damaged	  by	  the	  April	  2013	  ﬁres.	  	  Part	  of	  our	  study	  
focused	  on	  water	  potenQal	  and	  water	  stress	  among	  J.	  
californica;	  we	  examined	  diﬀerences	  in	  the	  water	  potenQals	  of	  
mature,	  unburned	  trees	  and	  resprouts	  which	  have	  grown	  since	  
the	  ﬁres	  in	  April.	  We	  found	  that	  mature	  trees	  have	  a	  
signiﬁcantly	  higher	  water	  potenQal	  than	  sprouts,	  either	  
epicormic	  or	  basal,	  which	  indicates	  that	  they	  are	  beUer	  
equipped	  to	  handle	  water	  stress.	  We	  also	  found	  that	  water	  
potenQal	  among	  basal	  sprouts	  is	  higher	  than	  water	  potenQal	  
among	  epicormic	  sprouts.	  	  AddiQonally,	  we	  characterized	  
individual	  trees	  along	  a	  gradient	  in	  the	  canyon.	  Plant	  distance	  
from	  ocean,	  basal	  health,	  and	  epicormic	  sprouQng	  were	  
measured.	  We	  found	  that	  a	  correlaQon	  did	  indeed	  exist	  
between	  epicormic	  sprouQng	  and	  the	  distance	  of	  the	  plant	  from	  
the	  ocean,	  however	  there	  were	  no	  signiﬁcant	  correlaQons	  
between	  basal	  health	  and	  distance	  from	  ocean.	  	  
	  
Conclusions	  
• Epicormic	  sprouQng	  was	  shown	  to	  be	  
signiﬁcantly	  correlated	  with	  distance	  
from	  the	  ocean.	  
• Basal	  sprouQng,	  however,	  was	  not	  
found	  to	  be	  signiﬁcantly	  correlated	  to	  
the	  distance	  
• Mature	  trees	  show	  the	  most	  variaQon	  
in	  water	  potenQal	  throughout	  the	  day	  
but	  consistently	  maintained	  the	  highest	  
water	  potenQal,	  indicaQng	  they	  were	  
the	  least	  stressed.	  	  
• Epicormic	  sprouts	  showed	  the	  lowest	  
water	  potenQal;	  basal	  sprouts	  were	  
slightly	  signiﬁcantly	  higher.	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Introduc7on	  
	  
	  
	  
	  Water	  potenQal,	  typically	  measured	  by	  means	  of	  a	  Scholander-­‐
Hammel	  pressure	  chamber,	  can	  reveals	  tension	  in	  the	  xylem.	  This	  water	  
tension,	  aﬀected	  by	  seasonal	  temperatures,	  humidity,	  age	  and	  locaQon	  of	  
plant,	  and	  soil	  environment	  (Chone	  et	  all,	  2001)	  plays	  an	  important	  role	  in	  
resprouQng	  as	  it	  determines	  how	  much	  water	  can	  reach	  the	  sprouts,	  and	  
hence	  how	  much	  is	  available	  for	  growth.	  In	  order	  for	  water	  to	  be	  
transported	  through	  the	  xylem,	  the	  water	  must	  experience	  tension	  
(According	  to	  the	  soil-­‐plant-­‐atmosphere-­‐conQnuum).	  Because	  the	  tension	  
changes	  considerably	  as	  stomata	  open	  and	  close,	  it	  is	  essenQal	  to	  consider	  
the	  Qme	  of	  day	  when	  measurements	  are	  taken.	  In	  light	  of	  this,	  it	  is	  
essenQal	  to	  include	  both	  pre-­‐dawn	  and	  full-­‐sun	  	  measurements.	  	  In	  
addiQon	  to	  water	  potenQal,	  we	  sought	  to	  examine	  other	  factors	  that	  might	  
aﬀect	  resprouQng.	  Previous	  studies	  have	  examined	  the	  impact	  of	  several	  
other	  factors	  on	  epicormic	  sprouQng,	  including	  light	  and	  temperature	  
(	  Books	  et	  all,	  1990),	  however	  there	  is	  liUle	  data	  on	  how	  humidity,	  salinity,	  
and	  other	  factors	  associated	  with	  proximity	  to	  large	  bodies	  of	  water	  can	  
aﬀect	  resprouQng.	  Because	  wildﬁres	  are	  such	  a	  frequent	  and	  important	  
part	  of	  the	  southern	  California	  ecosystem,	  it	  is	  important	  to	  recognize	  the	  
process	  plants	  go	  through	  when	  recovering	  from	  such	  disturbances.	  
Understanding	  the	  relaQonship	  between	  epicormic	  sprouQng	  and	  
proximity	  has	  the	  potenQal	  to	  beUer	  enable	  us	  to	  predict	  the	  recovery	  of	  J.	  
californica	  aeer	  wildﬁres.	  	  
Hypotheses	  
• Due	  to	  the	  increase	  in	  humidity,	  we	  hypothesized	  that	  plants	  
located	  near	  the	  ocean	  would	  have	  a	  higher	  number	  of	  
epicormic	  sprouts	  and	  healthier	  basal	  sprouts	  than	  those	  found	  
farther	  away.	  	  	  We	  also	  hypothesized	  that	  a	  diﬀerence	  in	  water	  
potenQal	  would	  exist	  among	  mature	  trees,	  epicormic	  sprouts,	  
and	  basal	  sprouts.	  	  
Study	  Site	  
	  
Data	  were	   collected	   at	   Sycamore	   Canyon	   Campground	  
in	  Malibu,	  California	  in	  October	  of	  2013.	  
•  A	  total	  of	  96	  trees	  from	  Sycamore	  canyon	  were	  measured.	  We	  found	  the	  height,	  distance	  from	  ocean,	  basal	  sprout	  health	  and	  number	  of	  epicormic	  sprouts	  for	  each	  
tree	  in	  the	  marked	  area.	  	  
•  The	  distance	  between	  each	  tree	  and	  the	  ocean	  was	  paced	  oﬀ	  aeer	  our	  steps	  were	  calibrated	  to	  1	  meter.	  Using	  a	  Tangent	  Height	  Gauge,	  we	  were	  able	  to	  measure	  tree	  
height.	  Basal	  health	  was	  measured	  on	  a	  scale	  of	  0-­‐4:	  0	  indicated	  an	  absence	  of	  sprouts,	  1	  showed	  extreme	  browsing,	  2	  showed	  moderate	  browsing,	  3	  was	  healthy	  and	  
4	  indicated	  an	  abundance	  of	  basal	  sprouts.	  Live	  Epicormic	  sprouts	  were	  counted	  on	  each	  tree;	  withered	  sprouts	  were	  recorded	  as	  well	  in	  a	  separate	  column	  but	  were	  
not	  included	  in	  the	  total	  number.	  	  
•  Trees	  were	  separated	  into	  ‘bins’	  of	  100	  meters;	  the	  average	  basal	  health	  and	  number	  of	  epicormic	  sprouts	  for	  each	  bin	  were	  used	  when	  analyzing	  data.	  	  	  
•  Water	  PotenQal	  was	  measured	  throughout	  the	  day	  at	  6am,	  9am,	  12pm,	  3pm,	  and	  6pm.	  	  
A
ve
ra
ge

Chart	  1:	  CorrelaQon	  between	  epicormic	  sprouQng	  and	  distance	  from	  ocean;	  r	  values	  
indicates	  correlaQon	  is	  signiﬁcant.	  	  
Chart	  2:	  CorrelaQon	  between	  basal	  health	  and	  distance	  from	  ocean.	  No	  correlaQon	  was	  found	  
and	  data	  was	  not	  found	  to	  be	  signiﬁcant.	  	  
Methods  
Figures a and b: 
researchers measure tree 
height using a tangent 
height gauge.  
Figure c: water 
potential 
measurements were 
taken throughout the 
day.  
Chart	  3:	  Water	  PotenQal	  in	  mature	  plants	  (M),	  epicormic	  resprouts	  (ER),	  and	  basal	  resprouts	  (BR)	  over	  a	  span	  of	  12	  hours.	  	  
Figure	  4:	  	  Example	  of	  an	  epicormic	  sprout	  on	  a	  healthy,	  unburned	  J.	  
californica.	  Image	  courtesy	  of	  Google	  images.	  	  	  
